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DEVICE MANAGEMENT SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This U.S. National stage application claims priority under
35 U.S.C. §119(a) to Japanese Patent Application No. 2009-
059640, filed in Japan on Mar. 12, 2009, the entire contents of
which are hereby incorporated herein by reference.

TECHNICAL FIELD

The present invention relates to a device management sys-
tem that manages installation devices.

BACKGROUND ART

Conventionally, device management systems in which an
installation device is managed so as to comply with operating
rules that embody a management objective such as energy
saving have been known (e.g., Japanese Patent Publication
No. 2008-164228). In Japanese Patent Publication No. 2008-
164228, the operating rules are delivered in the format of an
operating schedule to the installation device.

SUMMARY

Technical Problem

Incidentally, when constructing a device management sys-
tem in which the installation device invariably complies with
the operating rules, sometimes the comfort level of the envi-
ronment in which the installation device is installed is com-
promised. This is because the operating rules are not always
created appropriately. Consequently, there are many cases
where an actual device management system is constructed so
as to allow the installation device a violating action running
counter to the operating rules. For example, these are cases
where a path for supplying control commands outside the
operating rules to the installation device is prepared sepa-
rately from a path for supplying control commands comply-
ing with the operating rules and where the installation device
is allowed to preferentially execute last-out control com-
mands.

However, in the above-described aspect, if the operating
rules are neglected too much, there is the worry that the
original purpose of the operating rules will not be achieved.
Consequently, it becomes important for the user of the instal-
lation device (not only a general user but also including a
manager) to accurately grasp, in terms of its relationship to
the management objective of the operating rules, the violating
action of the installation device running counter to the oper-
ating rules.

It is a problem of the present invention to make it possible
to accurately grasp the impact that a violating action of an
installation device running counter to operating rules has on
the management objective of the installation device embod-
ied in the operating rules.

Solution to the Problem

A device management system pertaining to a first aspect of
the invention is equipped with a storage section, a detecting
component, and a calculating component, and manages an
installation device. The storage section stores operating rules
of an installation device. The detecting component detects a
violating action of the installation device running counter to

10

15

20

25

35

40

45

55

60

2

the operating rules. The calculating component calculates a
violating quantity that quantitatively expresses the violating
action.

Here, a violating action of the installation device running
counter to the operating rules is detected and quantified as a
violating quantity. Consequently, the impact that the violating
action of the installation device running counter to the oper-
ating rules has on the management objective (energy saving,
etc.) of the installation device embodied in the operating rules
can be accurately grasped.

A device management system pertaining to a second aspect
of the invention is the device management system pertaining
to the first aspect of the invention and is further equipped with
an action command component. The action command com-
ponent transmits a control command complying with the
operating rules to the installation device.

Here, a control command complying with the operating
rules is applied to the installation device. In other words,
although a violating action is allowed as needed, the installa-
tion device in principle acts in compliance with the operating
rules. Consequently, it becomes easy to realize the manage-
ment objective embodied in the operating rules.

A device management system pertaining to a third aspect
of the invention is the device management system pertaining
to the first or second aspect of the invention, wherein an action
that contributes to increased energy over the operating rules is
included in the violating action.

Here, an action contributing to increased energy over the
operating rules is allowed of the installation device, and that
violating action is quantified as a violating quantity. Conse-
quently, the impact that the violating action of the installation
device running counter to the operating rules on the increased
energy side has on energy-saving activities can be accurately
grasped.

A device management system pertaining to a fourth aspect
of the invention is the device management system pertaining
to any of the first to third aspects of the invention, wherein the
installation device is an air conditioner. An action outside a set
temperature prescribed in the operating rules is included in
the violating action.

Here, an action in a set temperature outside the operating
rules is allowed of the air conditioner, and that action is
quantified as a violating quantity. Consequently, the impact of
the air conditioner acting in a set temperature outside the
operating rules can be accurately grasped.

A device management system pertaining to a fifth aspect of
the invention is the device management system pertaining to
any of the first to fourth aspects of the invention, wherein at
least one of a startup action and a stop action outside a timing
prescribed in the operating rules is included in the violating
action.

Here, the installation device is allowed to start up or stop, or
start up and stop, counter to the operating rules, and that
action is quantified as a violating quantity. Consequently, the
impact of the installation device starting up or stopping, or
starting up and stopping, counter to the operating rules can be
accurately grasped.

A device management system pertaining to a sixth aspect
of the invention is the device management system pertaining
to any of the first to fifth aspects of the invention and is further
equipped with a violating quantity output component that
outputs the violating quantity.

Here, the violating action of the installation device is quan-
tified as a violating quantity and is further outputted. Conse-
quently, the user can accurately grasp the impact of the vio-
lating action of the installation device.
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A device management system pertaining to a seventh
aspect of the invention is the device management system
pertaining to any of the first to sixth aspects of the invention
and is further equipped with a processing component and a
processing information output component. The processing
component creates processing information in which the vio-
lating quantity has been processed. The processing informa-
tion output component outputs the processing information.

Here, the violating action of the installation device is quan-
tified as a violating quantity and is further processed and
outputted. Consequently, the user can accurately grasp the
impact of the violating action of the installation device.

A device management system pertaining to an eighth
aspect of the invention is the device management system
pertaining to any of the first to seventh aspects of the invention
and is further equipped with a measuring component. The
measuring component actually measures the energy con-
sumption quantity of the installation device. The calculating
component references the energy consumption quantity and
calculates the violating quantity.

Here, the actual measurement value of the energy con-
sumption quantity of the installation device is added at the
time when the violating quantity is calculated. Consequently,
the violating action of the installation device running counter
to the operating rules is accurately quantified.

A device management system pertaining to a ninth aspect
of the invention is the device management system pertaining
to any of the first to eighth aspects of the invention, wherein an
action that contributes to saved energy over the operating
rules is included in the violating action.

Here, an action contributing to saved energy over the oper-
ating rules is allowed of the installation device, and that action
is quantified as a violating quantity. Consequently, the impact
that the violating action of the installation device running
counter to the operating rules on the saved energy side has on
energy-saving activities can be accurately grasped.

A device management system pertaining to a tenth aspect
of the invention is the device management system pertaining
to the seventh aspect of the invention and is further equipped
with a collecting component. The collecting component col-
lects device information relating to the installation device.
The processing component references the violating quantity
and the device information and creates, as the processing
information, information suggesting the content of a future
action of the installation device for offsetting the violating
quantity.

Here, information suggesting the content of an action
deemed necessary in the future in the installation device in
order to offset the violating quantity is outputted. Conse-
quently, a review of the operating rules applied to the instal-
lation device can be undertaken.

A device management system pertaining to an eleventh
aspect of the invention is equipped with a plurality of storage
sections, a plurality of detecting components, and a plurality
of calculating components, and unifies and manages a plural-
ity of management points. Management points comprise one
or a plurality of installation devices. The plurality of storage
sections store operating rules of the installation devices in
relation to corresponding management points of the plurality
of'the management points. The plurality of detecting compo-
nents detect violating actions of the installation devices run-
ning counter to the operating rules in relation to correspond-
ing management points of the plurality of management
points. The plurality of calculating components calculate vio-
lating quantities that quantitatively express the violating
actions in relation to corresponding management points of the
plurality of management points.
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Here, in relation to each of the plurality of management
points, violating actions of the installation devices running
counter to the operating rules are detected and quantified as
violating quantities. Consequently, the impact that the violat-
ing actions of the plurality of installation devices running
counter to the operating rules have on the management objec-
tive (energy saving, etc.) of the installation devices embodied
in the operating rules can be accurately grasped.

A device management system pertaining to a twelfth aspect
of the invention is the device management system pertaining
to the eleventh aspect of the invention and is further equipped
with a plurality of collecting components and a creating com-
ponent. The plurality of collecting components collect device
information relating to the installation devices in relation to
corresponding management points of the plurality of man-
agement points. The creating component references the vio-
lating quantities and the device information relating to the
plurality of management points and creates information rep-
resenting the relationship between the violating quantities
and comfort levels of environments that the installation
devices provide.

Here, on the basis of the violating quantities in the plurality
of management points, information (a distribution chart, etc.)
representing the relationship between the violating quantities
and the comfort levels of the environments that the installa-
tion devices provide is created. Consequently, a review of the
operating rules applied to the installation devices can be
undertaken.

Advantageous Effects of the Invention

According to the present invention, a violating action of an
installation device running counter to operating rules is
detected and quantified as a violating quantity. Consequently,
the impact that the violating action of the installation device
running counter to the operating rules has on the management
objective (energy saving, etc.) of the installation device
embodied in the operating rules can be accurately grasped.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram showing the configuration of a store
management system pertaining to an embodiment of the
present invention.

FIG. 2 is a diagram showing the configurations of an air
conditioning installation and a controller inside a store.

FIG. 3 is a diagram showing the configuration of a remote
management server inside a remote management center.

FIG. 4 is a diagram showing the configuration of a man-
agement terminal inside headquarters.

FIG. 5 is a diagram showing a flow of processes until a
report is delivered.

FIG. 6 is a diagram of a graph showing the relationship
between set temperature easing quantity and offset time.

FIG. 7 is a diagram of a graph showing the breakdown of
the number of stores per offset time.

FIG. 8 is a distribution chart of stores by violating quantity
and by discomfort index.

FIG. 9 is a diagram showing the configurations of an air
conditioning installation and a controller inside a store per-
taining to modification (12).

DESCRIPTION OF THE EMBODIMENT

A store management system 100 (device management sys-
tem) pertaining to an embodiment of the present invention
will be described with reference to the drawings below.
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<Store Management System>
(1) Overall Configuration

The store management system 100 shown in FIG. 1 is a
system for supporting the managing, in headquarters 3 of an
organization that unifies numerous stores 1a, 15, . . . scattered
nationwide, of energy-saving activities of the stores la,
15, . ... The energy-saving activities in the present embodi-
ment target air conditioning installations 50a, 504, . . . that are
installed inside the stores 1a, 15, . . . .

The store management system 100 is mainly configured
from controllers 10a, 105, . . . that are installed inside the
stores 1a, 15, . . ., a remote management server 20 to which
the controllers 10a, 105, . . . are connectable via the Internet
6, and a management terminal 30 that is connectable to the
remote management server 20 via the Internet 6. The remote
management server 20 is installed inside a remote manage-
ment center 2 that is run by an organization that provides
remote management services (including a service that sup-
ports energy-saving activities) that remotely manage the air
conditioning installations 50a, 504, . . . . The management
terminal 30 is installed inside the headquarters 3.

The store management system 100 detects, and quantifies
as violating quantities, violating actions of the air condition-
ing installations 50a, 505, . . . running counter to energy-
saving operating rules devised by the staff members of the
headquarters 3. The violating quantities become original data
of a report of the energy-saving activities created for the
headquarters 3. The energy-saving operating rules are oper-
ating rules whose purpose is the achievement of energy sav-
ing in the stores 1a, 15, . . ..

(2) Air Conditioning Installations

The air conditioning installation 50a will be described
below with reference to FIG. 2, but the same will also hold
true for the other air conditioning installations 505, . . . .

The air conditioning installation 50a has an outdoor unit 51
and one or multiple indoor units 52 that are connected to the
outdoor unit 51 via refrigerant pipes, and overall the air con-
ditioning installation 50a forms a refrigerant circuit that is
configured from unillustrated compressors, heat exchangers,
and so forth.

Each of the indoor units 52 has a control section 55. Each
of'the control sections 55 is connected to a control section (not
shown) of the outdoor unit 51 and to the controller 10a via a
communication line 56 dedicated to the air conditioning
installation 50q.

Each of the control sections 55 cooperates with the control
section (not shown) of the outdoor unit 51 to control the
actions of the various parts included in the refrigerant circuit
and condition the air inside a room in accordance with opera-
tion commands (e.g., a command that commands the corre-
sponding indoor unit 52 to start up or stop; a command that
commands the corresponding indoor unit 52 to change its set
temperature, its set humidity, its set air volume, or its set air
direction; a command that commands the corresponding
indoor unit 52 to change its operating mode) from a remote
controller 56 or the controller 10a. Specifically, each of the
control sections 55 performs adjustment and so forth of the
frequency of a compressor, the speed of a fan, and the opening
degrees of various valves. The remote controllers 56 are for
receiving the input of the operation commands with respect to
the indoor units 52 from users inside the store 1a and are
connected to the control sections 55 of the indoor units 52 via
dedicated communication lines Sc in a one-to-one ratio or a
one-to-many ratio.

The air conditioning installation 50q is designed so as to be
capable of acting in capacity restriction levels of two stages.
More specifically, the air conditioning installation 50a can
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switch between an unrestricted mode (a normal mode) in
which its capacity is not restricted and a capacity-restricted
mode in which it is controlled so as to act with a consumed
energy of about 50% that of the case when it acts in the
unrestricted mode. The process for switching between both
modes is executed by the control section (not shown) of the
outdoor unit 51.

Further, each of the control sections 55 transmits informa-
tion (hereinafter called device information) relating to the
corresponding indoor unit 52 to the controller 10a in response
to a command from the controller 10a. The device informa-
tion of the indoor units 52 includes information representing
operating parameters of the indoor units 52 (the started/
stopped running statuses, the set temperatures, the set
humidities, the set air volumes, the set air directions, and the
operating modes—such as cooling/heating/fan/dehumidifi-
cation, etc.—of the indoor units 52), room temperatures,
room humidities, status values of the various parts included in
the indoor units 52 (e.g., including the speeds of the indoor
fans and the temperatures and pressures of refrigerant in
predetermined positions of the refrigerant circuit), and histo-
ries of operation of the remote controllers 56. Further, the
control section (not shown) of the outdoor unit 51 transmits
information (hereinafter called device information) relating
to the outdoor unit 51 to the controller 10a in response to a
command from the controller 10a. The device information of
the outdoor unit 51 includes information representing the set
value of the capacity restriction level, the outdoor air tem-
perature, the outdoor air humidity, and status values of the
various parts included in the outdoor unit 51 (e.g., including
the frequency of the compressor, the speed of the outdoor fan,
and the temperatures and pressures of refrigerant in predeter-
mined positions of the refrigerant circuit). The room tempera-
ture, the room humidity, the outdoor air temperature, the
outdoor air humidity, and the status values of the various parts
included in the indoor units 52 and the outdoor unit 51 are
sensed by unillustrated sensors or the like.

(3) Controller

The controller 10a will be described below with reference
to FIG. 2, but the same will also hold true for the other
controllers 105, . . ..

The controller 10q is mainly configured from a communi-
cation section 11, a control section 12, and a storage section
15 and has the function of monitoring and controlling the air
conditioning installation 50a. The controller 104 is an appa-
ratus that does not have user interface devices such as an input
device and a display device.

The communication section 11 is a network interface that
enables the controller 10a to be connected to a LAN Sa—and
by extension the Internet 6—and the communication line 554
dedicated to the air conditioning installation 50a.

The control section 12 is mainly configured from a CPU, a
ROM, and a RAM and, by reading and executing programs
stored in the storage section 15, acts as an information col-
lecting component 124, a violation detecting component 125,
an energy quantity calculating component 12¢, and an action
command component 124.

The information collecting component 12a collects the
device information of each of the indoor units 52 from the
control sections 55 of those indoor units 52 at predetermined
time intervals (in the present embodiment, every one minute).
Moreover, the information collecting component 12a collects
the device information of the outdoor unit 51 from the control
section (not shown) of the outdoor unit 51 at predetermined
time intervals (in the present embodiment, every one minute).
The device information that the information collecting com-
ponent 12a has collected is accumulated in a predetermined
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storage region reserved inside the storage section 15. This
device information is transmitted from the controller 10a to
the remote management server 20 via the Internet 6 at times of
periodic communication at predetermined time intervals (in
the present embodiment, every 30 minutes) between the con-
troller 10a and the remote management server 20 in order to
be utilized for various remote management services in the
remote management server 20. Communication between the
controller 10a and the remote management server 20 is real-
ized as a result of the controller 10a acting as a web client and
the remote management server 20 acting as a web server.

Further, the action command component 124 transmits
appropriate operation commands to the appropriate indoor
units 52 in accordance with an operating schedule stored in
the storage section 15. For example, in a case where an
operating schedule is set up so that a specific indoor unit 52 is
to be operated in a cooling mode at a set temperature of 27° C.
and a low air volume every day from 9:00 am to 6:00 pm, the
action command component 124 transmits a command that
sets the set temperature to 27° C., sets the set air volume to
low, and sets the operating mode to the cooling mode to that
indoor unit 52 every day at 9:00 am together with a startup
command and transmits a stop command to that indoor unit
52 every day at 6:00 pm. The operating schedule can be made
different for each of the indoor units 52. On the indoor units
52, the most recent operation commands that the indoor units
52 have received are executed preferentially regardless of
whether the operation commands are from the controller 10a
or from the remote controllers 56.

The actions of the violation detecting component 1256 and
the energy quantity calculating component 12¢ will be
described later.

(4) Remote Management Server

As shown in FIG. 3, the remote management server 20 is a
server computer mainly configured from a communication
section 21, a control section 22, an output section 23, an input
section 24, and a storage section 25 and has the function of
monitoring and controlling the air conditioning installations
50a, 505, . . . via the controllers 10a, 105, . . . . The remote
management server 20 has a web server function and can
provide management screens of the stores 1a, 15, . . . (includ-
ing screens displaying the report of the energy-saving activi-
ties in the stores 1a, 15, . . . ) to the management terminal 30
which has a web client function.

The communication section 21 is a network interface that
enables the remote management server 20 to be connected to
the Internet 6.

The control section 22 is mainly configured from a CPU, a
ROM, and a RAM and, by reading and executing programs
stored in the storage section 25, acts as a violating quantity
calculating component 22a, a violating quantity processing
component 225, and a report creating component 22¢. The
actions of each of the components 22a to 22¢ will be
described later.

The output section 23 is mainly configured from a display
and a speaker, and the input section 24 is mainly configured
from a mouse and a keyboard.

The storage section 25 is mainly configured from a hard
disk and retains a device information database 254, an indoor
unit database 255, and a violating quantity database 25¢. In
the device information database 254, the device information
of'the air conditioning installations 50a, 504, . . . sent from the
controllers 10a, 105, . . . is accumulated in an appropriate
format. The device information inside the device information
database 254 is utilized not only for the service of creating the
report of the energy-saving activities in the stores 1a, 15, . . .
but also for the various remote management services that the
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remote management server 20 provides, such as an abnormal-
ity sensing service. The details of the indoor unit database 255
and the violating quantity database 25¢ will be described
later.

(5) Management Terminal

As shown in FIG. 4, the management terminal 30 is mainly
configured from a communication section 31, a control sec-
tion 32, an output section 33, an input section 34, and a
storage section 35 and is a general-purpose personal com-
puter that the staff members of the headquarters 3 use for
daily tasks. A web browser having a web client function is
installed in the management terminal 30. The staff members
of the headquarters 3 can perform management of the stores
la, 15, ... by acquiring the management screens of the stores
la, 15, . . . on the web browser from the remote management
server 20 which is a web server.

The communication section 31 is a network interface that
can connect the management terminal 30 to the Internet 6.

The control section 32 is mainly configured from a CPU, a
ROM, and a RAM. The output section 33 is mainly config-
ured from a display and a speaker, and the input section 34 is
mainly configured from a mouse and a keyboard.

The storage section 35 is mainly configured from a hard
disk.

(6) Flow of Processes Until Report is Delivered

A flow of processes until the report of the energy-saving
activities in the stores 1a, 15, . . . is delivered to the manage-
ment terminal 30 of the headquarters 3 will be described
below with reference to FIG. 5. FIG. 5 shows the temporal
relationship of processes executed by four elements (the air
conditioning installations 50a, 505, . . . ; the controllers 10a,
105, . . . ; the remote management server 20; and the man-
agement terminal 30) involved in the creation of the report
and the flow of data transferred between those elements. In
FIG. 5, the flow of time is defined from above to below.

The staff members of the headquarters 3 upload the energy-
saving operating rules to be applied to the stores 1a, 15, . . . to
the remote management server 20 via the web browser of the
management terminal 30 in the format of an operating sched-
ule for the air conditioning installations 50a, 505, . . . (step
S1). The operating schedule can be made different for each of
the air conditioning installations 50a, 505, . . . .

The operating schedule for the air conditioning installa-
tions 50a, 505, . . . that has been uploaded to the remote
management server 20 is downloaded to the controllers 10a,
105, at the times of the periodic communication between the
controllers 10a, 1054, . . . and the remote management server
20 (step S2).

Incidentally, as described above, the controllers 10a,
105, . . . collect the device information of the air conditioning
installations 50a, 506, . . . every one minute. The violation
detecting components 125 of the controllers 10a, 105, . . .
judge the current action state of the air conditioning installa-
tions 50a, 505, . . . on the basis of the device information
(particularly the operating parameters of the indoor units 52)
collected every one minute and detect violating actions of the
air conditioning installations 50a, 505, . . . running counter to
the operating schedule. The violating actions are actions in
general that differ from the actions prescribed in the operating
schedule, such as, for example, a case where the set tempera-
ture is set higher or lower than the one in the operating
schedule, a case where an air conditioning installation is
running even though it should be stopped according to the
operating schedule, and conversely a case where an air con-
ditioning installation is stopped even though it should be
running according to the operating schedule. The energy
quantity calculating components 12¢ of the controllers 10a,
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105, . . . calculate, on the basis of the result of that detection,
increased energy quantities and saved energy quantities at the
times of the periodic communication with the remote man-
agement server 20 at the 30-minute intervals (step S3).

When violating actions are detected by the violation
detecting components 125, the action command components
12d of the controllers 10a, 1054, . . . transmit to the control
sections 55 of the indoor units 52 pertaining to those violating
actions appropriate operation commands commanding the
indoor units 52 to operate as per the operating schedule after
a predetermined amount of time (in the present embodiment,
after 30 minutes). That is, the air conditioning installations
50a, 505, . . . are configured such that, although a violating
action running counter to the operating schedule is executed
if there is an operation command from the remote controllers
56, they are corrected to an action as per the operating sched-
ule when the predetermined amount of time elapses thereaf-
ter.

Incidentally, the increased energy quantities are quantities
in which, of the violating actions of the air conditioning
installations 50a, 504, . . . running counter to the operating
schedule during the 30 minutes immediately prior, violating
actions contributing to increased energy over the operating
schedule are quantified in line with a predetermined rule. The
saved energy quantities are quantities in which, of the violat-
ing actions of the air conditioning installations 50a, 505, . . .
running counter to the operating schedule during the 30 min-
utes immediately prior, violating actions contributing to
saved energy over the operating schedule are quantified in
line with a predetermined rule. Examples of the rule include
rules by which the violating action is calculated as a violation
duration (the amount of time in which the violating action had
been performed), or as a violation duration that has been
converted to a basic unit, or as a violating energy quantity (an
energy quantity that has increased over or decreased below a
predetermined energy quantity because of the violating
action or a CO, quantity that has increased over or decreased
below a predetermined CO, quantity because of a violating
action), or as a violating energy quantity that has been con-
verted to a basic unit, or as the number of times the remote
controllers 56 have been operated in violation. The energy
quantities can be calculated, for example, by subtracting the
set temperature resulting from the operating schedule from
the actual set temperature and multiplying that difference by
the violation duration. In step S3, the increased energy quan-
tities and the saved energy quantities are calculated in indoor
unit 52 units. That is, the increased energy quantities and the
saved energy quantities calculated in step S3 become indica-
tors expressing the extent of the violations during the 30
minutes from when step S3 is executed the previous time to
until step S3 is executed this time in regard to each of the
indoor units 52.

Thereafter, the controllers 10a, 105, . . . upload to the
remote management server 20 data of the increased energy
quantities and the saved energy quantities calculated in step
S3 together with the device information during the 30 minutes
immediately prior at the times of the periodic communication
with the remote management server 20 (step S4).

The remote management server 20 saves inside the violat-
ing quantity database 25¢ the data of the increased energy
quantities and the saved energy quantities sent from the con-
trollers 10q, 104, . . . (step S5). The violating quantity data-
base 25c¢ is a tabular database such as shown in FIG. 3 and
retains as single records data representing the increased
energy quantities and the saved energy quantities per each of
the indoor units 52 and per time period (the time span is 30
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minutes and is defined, for example, like “From 10:00 am on
Jan. 15, 2009 to 10:30 am on the same day™).

After a quantity of data of the increased energy quantities
and the saved energy quantities that is sufficient for the cre-
ation of the report has been accumulated inside the violating
quantity database 25¢ as a result of step S3 to step S5 being
repeated numerous times, the staff members of the headquar-
ters 3 can request the remote management server 20 to deliver
the report at an arbitrary timing (step S6). The command to
deliver the report is uploaded to the remote management
server 20 via the web browser of the management terminal 30
by the staff members of the headquarters 3 together with
various parameters that decide the format of the report.

As soon as there is arequest to deliver the report, the remote
management server 20 executes step S7 in which it creates the
report. The report created in step S7 is downloaded to the
management terminal 30 from the communication section 21
of the remote management server 20 and is displayed on the
web browser (step S8).

(7) Content of Report

The items appearing in the report of the energy-saving
activities in the stores 1a, 15, . . . will be described below with
reference to FIG. 6 to FIG. 8.
7a) Violating Quantities

The violating quantities are arithmetic mean values of the
increased energy quantities and the saved energy quantities in
a specific target (the stores 1a, 15, . . . overall, specific stores
la, 15, . . ., specific stations, or specific indoor units 52) in a
specific time period (the preceding day, this week, last month,
this year, etc.) and are calculated by the violating quantity
calculating component 22a. The specific time period and the
specific target are decided by the parameters inputted by the
staff members of the headquarters 3 in step S6 in which the
staff members request the creation of the report.

More specifically, the violating quantity calculating com-
ponent 224 references the indoor unit database 256 and the
violating quantity database 25c¢, calculates the arithmetic
mean values of the total increased energy quantity and the
total saved energy quantity in the specific time period of all of
the indoor units 52 belonging to the specific target, and takes
those arithmetic mean values as the violating quantities. The
indoor unit database 255 is a tabular database such as shown
in FIG. 3 and retains as single records data representing the
affiliations (which stations in which of the stores 14, 15, . . .)
of each of the indoor units 52.

The report creating component 22¢ outputs on the report
the violating quantities that have been calculated by the vio-
lating quantity calculating component 22a. Consequently, the
staff members of the headquarters 3 can easily grasp the
extent of violations in the specific target in the specific time
period that they have designated.

The violating quantity calculating component 22a¢ may
also calculate the arithmetic mean values of the increased
energy quantities and the saved energy quantities in single-
day units, tally up only the arithmetic mean values of days on
which the arithmetic mean values of single days become
increased energy (that is, greater than 0), and take those
arithmetic mean values as the violating quantities.
7b) Information Suggesting Content of Future Actions of Air
Conditioning Installations for Offsetting Violating Quantities

The violating quantity processing component 225 creates
information suggesting the content of actions of the air con-
ditioning installations 50a, 505, . . . deemed necessary in the
future in order to offset the violating quantities of the stores
la, 15, ... overall (thatis, in the air conditioning installations
50a,505, ... overall) and in each of the stores 1a, 15, . . . (that
is, in each of'the air conditioning installations 50a, 505, . . .)
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in a specific time period. The specific time period is decided
by the parameters inputted by the staff members of the head-
quarters 3 in step S6 in which the staff members request the
creation of the report.

More specifically, in a case where the violating quantity of
the stores 1a, 15, . . . overall in the specific time period is
greater than O (that is, increased energy over the objective of
the energy-saving operating rules), the violating quantity pro-
cessing component 225 calculates the following three offset
times needed for offsetting the energy quantity (overall vio-
lating energy quantity) corresponding to that violating quan-
tity.

The first offset time is an amount of time in which the
overall violating energy quantity can be offset in the stores 1a,
15, . . . overall in a case where it has been judged that the set
temperatures of all of the indoor units 52 of all of the air
conditioning installations 50a, 505, . . . are to be eased by AT®
C. over the current operating schedule. The second offset time
is an amount of time in which the overall violating energy
quantity can be offset in the stores 1a, 15, . . . overall in a case
where it has been judged that all of the air conditioning
installations 50a, 505, . . . are to be stopped counter to the
current operating schedule. The third offset time is an amount
of time in which the overall violating energy quantity can be
offset in the stores 1a, 15, . . . overall in a case where it has
been judged that all of the air conditioning installations 50a,
504, . . . are to be operated in the capacity-restricted mode
counter to the current operating schedule. The first offset time
is graphed as shown in FIG. 6. In the graph in FIG. 6, the offset
time is taken on the vertical axis and the set temperature
easing quantity AT is taken on the horizontal axis.

Moreover, the violating quantity processing component
22btargets each of the stores 1a, 156, . . . and executes the same
processes as the process for calculating the above-described
three offset times targeting the stores 1a, 15, . . . overall and
the process for creating the graph in FIG. 6.

That is, the violating quantity processing component 225
calculates, with respect to each of the stores 1a, 15, . . . in
which the violating quantity in the specific time period is
greater than O (that is, increased energy over the objective of
the energy-saving operating rules), the following three offset
times needed for offsetting the energy quantities (individual
violating energy quantities) corresponding to those violating
quantities.

The first offset time is an amount of time in which the
individual violating energy quantities can be offset in those
stores in a case where it has been judged that the set tempera-
tures of all of the indoor units 52 of all of the air conditioning
installations inside those stores are to be eased by AT® C. over
the current operating schedule. The second offset time is an
amount of time in which the individual violating energy quan-
tities can be offset in those stores in a case where it has been
judged that all of the air conditioning installations inside
those stores are to be stopped counter to the current operating
schedule. The third offset time is an amount of time in which
the individual violating energy quantities can be offset in
those stores in a case where it has been judged that all of the
air conditioning installations inside those stores are to be
operated in the capacity-restricted mode counter to the cur-
rent operating schedule. The first offset time is graphed like in
FIG. 6.

Further, the violating quantity processing component 225
creates the graph shown in FIG. 7 in a case where the violating
quantity of the stores 1a, 15, . . . overall in the specific time
period is greater than O (that is, increased energy over the
objective of the energy-saving operating rules). Whereas in
the graph in FIG. 6 the set temperature easing quantity AT is

10

15

20

25

30

35

40

45

50

55

60

65

12

parameterized, in the graph in FIG. 7 the set temperature
easing quantity AT is fixed (in the example in FIG. 7, AT=1°
C.), the offset time is taken on the horizontal axis, and the
number of stores is taken on the vertical axis. The graph in
FIG. 7 shows the breakdown of the number of stores per offset
time deemed necessary in order to offset the overall violating
energy quantity in a case where it has been judged that the set
temperatures of all of the indoor units 52 of all of the air
conditioning installations 50a, 505, . . . are to be eased by AT®
C. over the current operating schedule. When the number of
stores per offset time in FIG. 7 (in the example in FIG. 7, one
hour, one and a half hours, two hours, two and a half hours,
and three hours) is totaled, it equals the total number of stores.

In calculating the above offset times, the device informa-
tion database 25aq is referenced. Calculating the offset times
means, in other words, predicting the amounts of time needed
for cutting down the same energy quantity as the overall
violating energy quantity or the individual violating energy
quantities in a case where it has been judged that the air
conditioning installations 50a, 505, . . . are to be caused to
perform a specific action that saves energy over the current
operating schedule. Consequently, the violating quantity pro-
cessing component 225 judges, on the basis of the past oper-
ating results of the air conditioning installations 50a,
505, .. . accumulated in the device information database 254,
the relationship between specific actions of the air condition-
ing installations 50a, 504, . . . and their energy consumption
quantities and utilizes the relationship to predict the offset
times.

The report creating component 22¢ outputs on the report
the above-described information that has been created by the
violating quantity processing component 225. Consequently,
it becomes easy for the staff members of the headquarters 3 to
make decisions about future actions needed in order to offset
the violating quantities, specifically devise future operating
policies for the air conditioning installations 50a, 505, . . .,
and perform reviews of the operating schedule.
7¢) Distribution Chart Showing Relationship Between Vio-
lating Quantities and Comfort Levels

The violating quantity processing component 225 creates
the distribution chart shown in FIG. 8. The distribution chart
shown in FIG. 8 is a distribution chart showing the relation-
ship between discomfort indices and violating quantities in
each of the stores 1a, 15, . . . in a specific time period. The
specific time period is decided by the parameters inputted by
the staff members of the headquarters 3 in step S6 in which the
staff members request the creation of the report.

In the distribution chart in FIG. 8, the discomfort indices
are taken on the vertical axis and the violating quantities are
taken on the horizontal axis. The discomfort indices are
obtained by indexing the comfort levels of the environments
inside the stores 1a, 15, . . . provided by the air conditioning
installations 50a, 506, . . . and are, for example, calculated
with reference to the device information database 25a as
divergent temperatures between the set temperatures pre-
scribed in the operating schedule and the actual room tem-
peratures, or the number of times the remote controllers 56
are operated in relation to changing the set temperatures, or
values or the like reflecting these. Each of the points on the
distribution chart in FIG. 8 corresponds to one of the stores
la, 15, . .., and points corresponding to all of the stores 1a,
15, . .. are placed on the distribution chart in FIG. 8.

The region near the upper left on the distribution chart in
FIG. 8 is a region in which comfort is compromised and in
which the violating quantity is small—in other words, a
region in which the potential for stores in which the operating
schedule is being observed but which are providing uncom-
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fortable environments to exist is high. Consequently, a com-
mentto that effect is outputted near the upper left. Further, the
region near the center left on the distribution chart in FIG. 8 is
aregion in which comfort is being moderately maintained and
in which the violating quantity is small—in other words, a
region in which the potential for stores in which the operating
schedule is being observed and which are providing comfort-
able environments to exist is high. Consequently, a comment
to that effect is outputted near the center left. Further, the
region near the lower right on the distribution chart in FIG. 8
is a region in which comfort is excessively high and in which
the violating quantity is large—in other words, a region in
which the potential for stores in which the operating schedule
is not being observed and which are providing uncomfortable
environments due to excessive air conditioning to exist is
high. Consequently, acomment to that effect is outputted near
the lower right.

The report creating component 22¢ outputs on the report
the above-described distribution chart created by the violat-
ing quantity processing component 225. Consequently, it
becomes easy for the staff members of the headquarters 3 to
evaluate whether or not the operating schedule is an appro-
priate one meeting the needs of the locales (that is, whether or
not the people inside the stores 1a, 15, . . . are feeling uncom-
fortable) and perform a review of the operating schedule.
<Characteristics>
M

The air conditioning installations 50a, 505, . . . in the
above-described embodiment are in principle controlled in
accordance with the operating schedule by the controllers
10a, 105, . . . but are configured such that violating actions
stemming from operation of the remote controllers 56 or the
like are allowed. These violating actions are detected by the
controllers 10a, 105, . . . and are thereafter quantified as
violating quantities and outputted on the report for the head-
quarters 3. Consequently, the manager of the headquarters 3
can accurately grasp the impact that the violating actions of
the air conditioning installations 50a, 505, . . . running
counter to the operating schedule have on the energy-saving
activities embodied in the energy-saving operating rules.

)

In the above-described embodiment, the violating quanti-
ties that quantitatively express the violating actions of the air
conditioning installations 50a, 504, . . . running counter to the
operating schedule are processed by the violating quantity
processing component 225 as information suggesting the
content of future actions of the air conditioning installations
50a, 505, . . . for offsetting those violating quantities and as
information representing the relationship between those vio-
lating quantities and the discomfort indices inside the stores
la, 15, . . . and are thereafter outputted on the report for the
headquarters 3. Consequently, the manager of the headquar-
ters 3 can accurately grasp the impact that the violating
actions have on the energy-saving activities and can under-
take a review of the operating schedule.
<Modifications>
M

In the above-described embodiment, the system 100 per-
forms calculation and analysis of violating quantities target-
ing the air conditioning installations 50qa, 505, . . . , but the
system 100 can also be applied to the calculation and analysis
of a violating quantity targeting another installation device
(e.g., an illumination device, a hot water supply device) or a
combination of an air conditioning installation and another
installation device like that.
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In addition to or in place of the method mentioned above,
the violating quantities may also be calculated on the basis of
only the increased energy quantities or only the saved energy
quantities of the increased energy quantities and the saved
energy quantities.

According to this modification, it can be said that the
increased energy quantities and the saved energy quantities
calculated every 30 minutes and per each of the indoor units
52 by the energy quantity calculating components 12¢ of the

controllers 10a, 105, . . . are violating quantities in specific
indoor units 52 in a specific 30 minutes.
3)

In the above-described embodiment, store 1a, 15, . . . units,
station units, and indoor unit 52 units can be employed as the
units in which the violating quantities are calculated. How-
ever, other units—such as, for example, geographical region
units, building class units, form-of-business class (e.g.,
divided by hours of business, content of business, etc.) units,
area level units, installation zone class (customer seating,
kitchen, etc.) units, allocated operating schedule units—may
also be employed. In order to calculate the violating quanti-
ties in other units, it is necessary to retain information repre-
senting the relationship between those units and the indoor
units 52.

4)

In the above-described embodiment, the controllers 10a,
105, . . . calculate the increased energy quantities and the
saved energy quantities in indoor unit 52 units, which are their
minimum units, in order to make it possible to arbitrarily
select the stores la, 15, . . . overall, specific stores 1la,
15, . . ., specific stations, or specific indoor units 52 as the
target for which the violating quantities are calculated. How-
ever, in a case where the violating quantities are to be mea-
sured in only store 1a, 15, . . . units, it also suffices for the
controllers 10a, 1054, . . . to calculate the increased energy
quantities and the saved energy quantities in store 1a, 15, . . .
units.
®)

In the above-described embodiment, the report is created
by the remote management server 20 at the time it is requested
by the management terminal 30, that is, at an arbitrary timing
when it is desired by the staff members of the headquarters 3,
but the report may also be created periodically or may also be
created at both timings. Further, the report is not limited to
being provided via the Internet 6 and may also be provided by
other means, such as by fax or by mail.

(©6)

The increased energy quantities and the saved energy
quantities may also be calculated in the remote management
server 20 on the basis of the device information of the air
conditioning installations 50a, 505, . . . sent from the control-
lers 10a, 104, . . . rather than being calculated in the control-
lers 10a, 105,
™

In the above-described embodiment, the operating sched-
ule is downloaded to the controllers 10a, 105, . . . from the
remote management server 20, but the operating schedule
may also be directly set in the controllers 10a, 104, . . . inside
the stores 1a, 15, . . . .
®)

In the above-described embodiment, the various items
appearing in the report are calculated at the time when the
report is created. However, some or all of these values may
also be periodically calculated in the remote management
server 20 and saved in a database inside the storage section
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25. In this case, the amount of time until the report is actually
created after there is a command to deliver the report (step S6)
becomes shortened.

®

In the above-described embodiment, the operating sched-
ule can be made different for each of the stores 1a, 154, . . . and
even for each of the indoor units 52 inside the same stores 1a,
15, . .., but it is also possible to apply the same operating
schedule to the stores 1a, 15, overall and to apply the same
operating schedule to all of the indoor units 52 inside the same
stores 1a, 15, . . . .

(10)

The above-described embodiment may also be configured
such that, when placing the points corresponding to each of
the stores on the distribution chart in FIG. 8, only points
corresponding to stores in which a specific condition (number
of square meters, number of customers, sales, hours of busi-
ness, environment (outdoor air temperature), geographical
region, numbers of the indoor units 52 and the outdoor units
51, etc.) is met are placed on the same distribution chart.

In this modification, it is necessary for the specific condi-
tion per store to be stored inside the remote management
server 20, for example, so that the specific condition can be
judged. Further, it is preferable for the staff members of the
headquarters 3 to be able to designate the specific condition in
step S6 in which the staff members request the creation of the
report.

According to this modification, it becomes easy to review
the operating schedule applied to stores of the same condi-
tion.

(1D

In the above-described embodiment, the violating quantity
calculating component 22a may also be configured to refer-
ence device configuration data of the air conditioning instal-
lations 50a, 505, . . . and calculate violating quantities to
which the characteristics of the air conditioning installations
50a, 505, . . . have been added. The device configuration data
are, for example, data relating to the geographical regions in
which the air conditioning installations 50a, 505, . . . are
installed, their models and dates of manufacture, and the
places in which the indoor units 52 are installed (facing south,
facing west, floor, near a window, etc.), and it is preferable for
the device configuration data to be stored inside the remote
management server 20.

(12)

In the above-described embodiment, the increased energy
quantities and the saved energy quantities are calculated by
detecting the violating actions of the air conditioning instal-
lations 50a, 505, . . . running counter to the operating schedule
and converting those violating actions by a predetermined
rule. However, a power meter 80 (see FIG. 9) may also be
installed inside the stores 1a, 15, . . . to actually measure the
energy consumption quantities of the air conditioning instal-
lations 50a, 505, . . ., so that the increased energy quantities
and the saved energy quantities are determined by the differ-
ences between those energy consumption quantities and pre-
determined threshold values. Alternatively, the actual mea-
surement values resulting from the power meters 80 may also
be taken into consideration in the predetermined rule for
converting the violating actions into the increased energy
quantities and the saved energy quantities.

In this modification, it is preferable for the information
collecting components 12a to collect the actual measurement
values of the energy consumption quantities of the air condi-
tioning installations 50a, 505, . . . from the power meters 80 at
an appropriate timing (e.g., the point in time when a violating
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action is detected, the point in time when the operation com-
mand that corrects the violating action 30 minutes later is
transmitted) as needed.

INDUSTRIAL APPLICABILITY

The present invention has the effect that the impact that a
violating action of an installation device running counter to
operating rules has on the management objective of the instal-
lation device embodied in the operating rules can be accu-
rately grasped, and is useful as a device management system
that manages an installation device.

What is claimed is:

1. A device management system configured to manage an
installation device including an air conditioner, the device
management system comprising:

a storage section configured to store operating rules of the
installation device, the operating rules including an
operating schedule for the installation device;

a detecting component configured to detect a violating
action of the installation device running counter to the
operating rules, the violating action including an action
that contributes to increased energy with respect to
energy in the operating rules, and an action in which an
actual set temperature is set higher or lower than a set
temperature in the operating rules;

a calculating component configured to calculate a violating
quantity that quantitatively expresses the violating
action in a specific time period by subtracting the set
temperature in the operating rules from the actual tem-
perature and multiplying a difference between the set
temperature and the actual set temperature by an amount
of time in which the violating action is performed; and

an action command component configured to transmit a
control command complying with the operating rules to
the installation device.

2. The device management system according to claim 1,

wherein

the device management system is configured to manage an
air conditioner as the installation device.

3. The device management system according to claim 1,

wherein

at least one of a startup action and a stop action outside a
timing prescribed in the operating rules is included in the
violating action.

4. The device management system according to claim 1,

further comprising

a violating quantity output component configured to output
the violating quantity.

5. The device management system according to claim 1,

further comprising

a processing component configured to create processing
information in which the violating quantity has been
processed; and

a processing information output component configured to
output the processing information.

6. The device management system according to claim 1,

further comprising

a measuring component configured to measure an actual
energy consumption quantity of the installation device,

the calculating component being further configured to ref-
erence the energy consumption quantity and to calculate
the violating quantity.

7. The device management system according to claim 5,

wherein

an action that contributes to saved energy over the operat-
ing rules is included in the violating action.
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8. The device management system according to claim 5,
further comprising
a collecting component configured to collect device infor-
mation relating to the installation device,
the processing component being further configured
to reference the violating quantity and the device infor-
mation, and

to create, as the processing information, information
suggesting a future action of the installation device in
order to offset the violating quantity.

9. A device management system configured to unify and
manage a plurality of management points each management
point including one or a plurality of installation devices
including air conditioners, the device management system
comprising:

aplurality of storage sections configured to store operating
rules of the installation devices in relation to correspond-
ing management points of the plurality of the manage-
ment points, the operating rules including an operating
schedule for each of the installation devices;

a plurality of detecting components configured to detect
violating actions of the installation devices running
counter to the operating rules in relation to correspond-
ing management points of the plurality of management
points, the violating actions including an action that
contributes to increased energy with respect to energy in
the operating rules, and an action in which an actual set
temperature is set higher or lower than a set temperature
in the operating rules;

a plurality of calculating components configured to calcu-
late violating quantities that quantitatively express the
violating actions in a specific time period in relation to
corresponding management points of the plurality of
management points by subtracting the set temperature in
the operating rules from the actual temperature and mul-
tiplying a difference between the set temperature and the
actual set temperature by an amount of time in which the
violating action is performed; and

a plurality of action command components configured to
transmit control commands complying with the operat-
ing rules to the installation device in relation to corre-
sponding management points of the plurality of manage-
ment points.

10. The device management system according to claim 9,

further comprising
a plurality of collecting components configured to collect
device information relating to the installation devices in
relation to corresponding management points of the plu-
rality of management points; and
a creating component configured
to reference the violating quantities and the device infor-
mation relating to the plurality of management points,
and

to create information representing a relationship
between the violating quantities and comfort levels of
environments that the installation devices provide.
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11. The device management system according to claim 2,
wherein

at least one of a startup action and a stop action outside a
timing prescribed in the operating rules is included in the
violating action.

12. The device management system according to claim 11,

further comprising

a violating quantity output component configured to output
the violating quantity.

13. The device management system according to claim 12,

further comprising

a processing component configured to create processing
information in which the violating quantity has been
processed; and

a processing information output component configured to
output the processing information.

14. The device management system according to claim 13,

further comprising

a measuring component configured to measure an actual
energy consumption quantity of the installation device,

the calculating component being further configured to ref-
erence the energy consumption quantity and to calculate
the violating quantity.

15. The device management system according to claim 14,

wherein

an action that contributes to saved energy over the operat-
ing rules is included in the violating action.

16. The device management system according to claim 13,

further comprising
a collecting component configured to collect device infor-
mation relating to the installation device,
the processing component being further configured
to reference the violating quantity and the device infor-
mation, and

to create, as the processing information, information
suggesting a future action of the installation device in
order to offset the violating quantity.

17. A device management system configured to manage an
installation device including an air conditioner, the device
management system comprising:

a storage section configured to store operating rules of the
installation device, the operating rules including an
operating schedule for the installation device;

a detecting component configured to detect a violating
action of the installation device running counter to the
operating rules, the violating action including an action
that contributes to increased energy with respect to
energy in the operating rules, and an action in which an
actual set temperature is set higher or lower than a set
temperature in the operating rules;

a calculating component configured to calculate a violating
quantity that quantitatively expresses the violating
actionina specific time period based on at least one of an
amount of time in which the violating action is per-
formed, an energy quantity that has increased because of
the violating action, and a CO, quantity that has
increased because of the violating action; and

an action command component configured to transmit a
control command complying with the operating rules to
the installation device.

#* #* #* #* #*
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